A B C D Supplementary Fig. 1 . A 77-year-old man with moderate renal impairment presented with a 7.8-cm hepatocellular carcinoma in the right hepatic lobe. A. T2-weighted axial magnetic resonance imaging after three sessions of transarterial chemoembolization (TACE) shows cystic changes in a large part of the tumor, consistent with tumor necrosis. However, residual viable tumor (asterisk) was noted in the posterior aspect of the tumor, which needed further TACE. His estimated glomerular filtration rate declined from 25 to 12 mL/min/1.73 m 2 over the three TACE sessions. B. Fluoroscopic image of the position of the microcatheter prior to contrast-enhanced ultrasound (CEUS) injection is shown. The microcatheter was guided based on the best angulation of the C-arm (right anterior oblique 63°, caudal tilt 7°) as determined by the navigation software (arrowheads). The tumor was selected manually after dual-phase computed tomography (CT) on the workstation and depicted as blue on the display. The same path was precisely replicated using a microcatheter. This was the position of the intra-arterial contrast agent injection for CEUS. C. CEUS obtained 15 seconds after the transcatheter injection of SonoVue (right) shows brisk contrast enhancement in the viable tumor (asterisk), with the nonviable tumor showing no uptake of microbubbles (X) compared to the real-time grey-scale reference image (left). Enhancement of the pseudocapsule (arrowheads) around the tumor is also present and well demonstrated. Embolization was performed from this catheter position based on these findings. D. A noncontrast cone-beam CT image obtained immediately after embolization shows good uptake of embolic materials in the targeted residual tumor, consistent with technical success.
